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HREORET & 2 b DFEBIEROKFICBIT 5%
. £XOKEREICRIT 3R
1. BEFETC L 3 EEROREERFICET 555
2. HEOEIF L WHICBHT 58158
V. #ERDEHREERFDREHRE
L= ERE L72T o THREDBHRERSE R RO RZTICE T 2%
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1. BIEFERNCL 3EROREXMREICET 3HR (I0-1)

HERIIREMCHRKRT 5702 DHED L DY HHICHBT 5, ZOPFIIIEFEZRICTHEE (B
WEAR) bH ) LIZULITHERMRICNT VX 2AE L ERBERICE > TWwd, Ld > THEENFEEIX
EROGEEZFHMET 2 ECERLZER TR TE ), /R0 HWD 2 OB BBk % kT %
RIAITbN T\ 5, 7% ke L ToFEWFNFTEDGHZBRE L7z, W0 RSE5EO7E
T3, RS EREZ R & L 2EEF#EN E LT RFLP 0= RAPD £ HE N Tw5, LA L, &
N o DGHTRITHRRTF S 1, FIMEWHROTEREED D 5 EFEA~DBEHICIIMEY»H 5 L F2 Lz,
ZZT, BV NNV TIERERSI DB IHRE I N TS 18STRNA #ZFICEH L, £, Ry
= et & ORI CESIDOMEMEEZ NS Z Lic L ) ARORIENTRETH 25 2Rt L 72, &7,
BAERCHEE NE, 205 DFEMPOREIZOWTRE L 72, Fricml s R EEDL 5D
DNA #1356 Z D5 T&E/2%5, 2 DNA [F 20kb LI TofE2 DRI YK I N Tz, L LI 28R
2L TPCREEIZ LY 18S rRNA EEFHEBEZ IR T 2 Z LR TH - 72, BAERCFEE INE,
DLFRIZTOWEES] 1 1808 K FEX T, TN ZFNIEMM TH % Cnidium officinale, Ligusticum
chuanxiong & 5E&I2—E] L 72, 7272 LW TL —&% L, ¥ LoFEE» HEET L RENL,
xR & L 72 Angelica acutiloba var. sugiyamae b LD 5 670 HFHDBEEFBREN TV EDATH -7z
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P. ginseng 681: CGATCGTCTC GTCCCTTCTG CCGGCGATGC GCTCCTGTCC 720
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Fig. 1 Comparison of 18S rRNA gene sequences among Panax species. Different base substitutions
were observed at nucleotide positions 497, 499, 501 and 712.

e, )BT ZOBRBTFEBOEEEINICEZRN DLW EATREE N, RIBBEROEENFEE
I3 ZDBBFHEBIIAES T WEEL N RE D, —F, 7 2XE Panax JBIZHKRT 5 3HEHOAS
HARKICOWTIIRIFL/ERIBLNIZ, &R DFEHW TH % Panax ginseng, P. japonicus XV P. quin-
quefolius @ 18S rRNA EIZF DI EEFIZ TN T 1809 akkit T, #N 6 DEFI D TIT Ly & 497,
499, 501, 712 BHDEENME ICEHABD LNz (Fig. 1), £FED "TAZ,, "HHiAS,, TERAZ,
L B2 DFENEY & Bl— DB TH 722 &h 5, TN 6D ASFHEHKIZ OWTIT 18S rRNA #EEZFND
RERS 2 RETIUSFEEDTRETH 5 Z L R E 72, % B, GenBank 12 &8 S 11T\ 24t = A
Wy AR ZFAR2 & 25, Panax JEOD 3TEM TEBDFRD 5 172 500 L AT Ic BRASER L Tnz
(F¥E2),

2. EXOERCAEICEYT WK (0-2)

1) 7 2T Adiantum JEREY) 19 O F OBMBEE R O/NEICBT 27 A BRU AN 7 LDGATRE
R A2 OWEAEMSEIC L VRETL, TR LD 4E, spicular cell & U EBRFLFEK ISR DA 2
K9 274 RDOBIETALO SRR (5 54 7T bisg), R 27BN 7 ADRERBICL 2%

W LD 3 54 7) #kEL, SLIBRENEEZBEL T, 2nsi2BAT52 L

&) B SFRETCH B Z L L2 L7z (Tablel), ZHuc kY, AR R BT Ofiv72/83E
B8 USSR BRI R § 2 5EW I FEETRE ThH 5 URFE 3], &8, Z6DEHEMIIIEE, %
, MK, FE, W, WNSELEE L THwLLS,

2) B TR IIFRSMERVERE, FRERIEE, WWRIERE, SR, LRMEEEL S, H5 THRERE,
A EDMFITEHASNTHWLNIBHEETH L, 72, BYRZAHOLSEY L L THHMLN TV,

WA B AR ED S D ARDTEBL T b5, N6 2RET 5 FERIZRZ LV, FHROAKZAHF
ROEBERTE LT, SRIFERCBRICE L 56T 5 Cimicifuga simplex HDHTE %2 VT, BEIRAL
DFENIZ L BRI ENEIL, EFFH BECERLIZOREBICENS) DEWIC L 5B UWNERE
BBNZAL, RUZNLDOMIBHZR % FMICKRET L, HESMEL KT 272000 eEGsHREL 72 UR
E4), 72, BEOTRAMOFHFEE 2 R THEIEL LT, KEORH i LD ZALEIC BT 52 EBENE
DERSHEMEE 777 & L TRTHEY BT EE 2 H W ChZEL 72 (Fig. 2),

3) TAEH IZVEIEAR, BWEK, LEOWHE, BEGEL SICGH I NS EET, BEAD TG icxtit
ANb, BAERFOBRE TIIMUITERE L THERTE 2w, ERHHICE I Clcidl Tws, M
EHDWE FOEZERZRWET 5 HU THBROREIFIZOWTLHRETL Tw 57%, 4T Zanthoxylum 38
BICHRT 2HEE O H ARG REOERIR 2 BET L 72, HRICHW - hERERERE 75 3 BREORE K
INAERR IS AR AR £ ) RBIWTBE T H - 72, 72, Zanthoxylum armatum var. subtrifoliatum |2
R OREE O TAIR AR & EBBMBETRORL 2 2 54 725, ZN5IIFEMES D xan-
thoxylin DEHED B 5 Z L WAL T 7% - 12, FEH MO KPIIFRERBEK TH 525, ZDW Z. bun-
geanum DEHREICHKT 5D D& Z armatum var. subtrifoliatum DRRFEFE 7213 KA Bz I H
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Table 1 Morphological Characteristics of False Indusia and Spores, and Distributional Patterns

of Silicon and Calcium on Ultimate Pinnules of Adiantum Species

False indusium Spore Ultimate pinnule
Series Species Shae Hair Shape Ornamentation ’It‘gg lraaetsigrgf Equator(iﬁngiameter G* Distgfibé.lition Dis(t)l;i%l;ion
~ Caudata A. capillus-junonis  s,eb - RT SCA a 0.71—0.77—0.84 41:6—44.5—48.2 @ A v
A. caudatum s,e,b + ST TUB 0.61—0.73—0.82 28.0—30.8—33.2 @ D 1%
A. zollingeri s,e,b - 0.54—0.63—0.68 30.1—32.1—-33.7 A (D) B
A. malesianum s,eb + EXV 0.69—0.81—0.96 32.2—34.5—36.4 ©)] D v
A. edgeworthii s,e,b - a 0.59—0.71—0.81 31.4—32.9-36.8 @ A 1%
A. philippense s,eb - b 0.70—0.78—0.86 34.2—39.5—43.5 A a
Pedata A. myriosorum ebr — b 0.65—0.68—0.74 26.4—28.5—29.7 ® B B
A. pedatum s,e,br - b 0.46—0.65—0.79 35.0—41.5—47.8 @ B By
Flabellulata A. flabellulatum s,e - b 0.58—0.67—0.75 38.1—40.7—44.2 A Y
A. hispidulum o + SCA b 0.68—0.76—0.84 37.5—38.4—39.5 D 14
Venusta A. venustum o-r - a 0.63—0.74—0.81 35.9—38.8—42.1 B v
A. bonatianum o - a 0.49—0.60—0.70 36.1—38.8—41.0 C v
A. davidii o-1I,r - ab 0.51—0.61—0.71 35.8—37.8—39.9 B 1%
A. monochlamys 0,01 - a 0.19-0.29—0.46 43.9—-48.5-51.8 ® E v
A. fimbriatum s,.e — a 0.23—0.36—0.62 37.3—41.9-46.0 @ A B,y
Veneri- A. edentulum e - Ccov 0.68—0.75—0.86 46.5—50.4—57.1 B y
Capilliformia  A. capillus-veneris serxr,o-r — RT b 0.73—0.94—1.00 34.0—39.8—45.9 ® A 1%
A. aethiopicum oI, T - SCA b 0.90—0.96—1.00 31.5—33.0—34.6 () A B
A. cuneatum 0,01 — b 0.57—0.67—0.80 36.2—39.2—42.3 @ B 1%

False indusium — Shape : s, semicircular ; e, elliptical ; b, broad linear ; r, reniform ; o, orbicular ; o-r, orbicular-reniform. Spore
—Shape : RT, round triangle ; ST, subtriangle. Ornamentation : SCA, scabrate (a, minute granules grow closely ; b, several minute
granules aggregate to form one granule) ; TUB, tuberose ; EXV, extervermiculate ; COV, convolute. The ratio of the laesura and
equatorial diameter : Minimum, mean and maximum values are shown. *G @ —@ : Nineteen species were divided into 10 groups
according to characteristics of spores. Ultimate pinnule — Distribution of Si : A, greater amount of silicon is detected on veins than
on intercostal areas of upper and lower sides ; B, the lower side is similar to A in distributional pattern and the upper side shows
uniform distribution of silicon ; C, great amount of silicon is detected on intercostal areas of both sides in linear form, besides
the veins ; D, much silicon is observed along the locations of hairs, besides the veins ; E, much silicon is observed on the top of
papillae in lower side, besides the veins. Distribution of Ca : @, calcium is present in linear form ; g, spots of calcium are observed ;
v, no typical mass is observed.

Fig. 2 Diagrams Illustrating the Image Analysis Method
A : Diagram of vascular bundles of C. simplex in transection of rhizome between stem residues. The second-year
growth region of secondary xylem, as R, is selected for analysis. B : Binary image with the background image
of xylem after selecting the vessels. The position of vessels (expressed by the center of gravity) is indicated with
X and Y coordinate from the arbitrary center, over the right of region “R”. C : Correlation graph for frequency
distribution of various sized vessels in region "R” (The X axis shows the position of vessels in the radial
direction of xylem and the Y axis shows the diameter of vessels).
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KT B LDOHENEFNEHRBO LNz, #ED 2/3 LIk xanthoxylin 2 L REH» 5% > Twiz R
Z5),

4) B3R TEMC JERME, R0, roBRICH L1, X 78 Saussurea BREM D& EIZ HE
TE3NB, UL, WINERERERIEEOFEED b Soroseris BIEM TH 5 L £ 2 b ilz, FEHE
iz F Xy FEZETIE "Srol-gong; & LTHILNTWS, SRI7T—F 2 LREEREAFLLI EHb,
Z b 2 BT DT Soroseris JBHEY 3 FE 1 HRENLE & HBHHMBFEIICRET L 72, Z ORER, BIEIZ S.
hookeriana, %%\ S. gillii X S. umbrella DIBAFHTH - 72 (JFE6),

5) MiREAERII—MICBERL SN, PEFRES CIBREZNZNAXF L TERAS NS, REN
RSN L, MERIIERE L CEEBEIERE SN D ZNERIIFEICHEETH S, SLICHEALR
M TH "BREES & THEEL, T, & THER 0L 5 ICERBEREIIC L) BRSCHENR L 2EENH Y,
EMES L ERBN—DLEENTWVDE, BFEINLICEINER) A FXL 7 TRV BRI <)~
MICHRE, MIREERALZEIBEINTNEI L2, REMLHEE ST (C. unshiu, C. reticulata,
C. sinensis, C. natsudaidai, C. aurantium) DREFEIZHOWT, TNLDESTDOME, &8, BREE-HIE
1t% HPLC iz K WREF L7z, 72, MR EBOBMICHE ) B BEL 72, ZORR, SEOFEERE S
DRV AVXCT7 IRV, 7)) Y HOEHE XV IZREICERATHY, FRDO/F—IikBuEfE%
BLTHEREIN T2, B ERIE8~10 ABIcRA L k-7 (Fig.3), 77K/ 4 FEMHERDEZH <5
— Y HHICEA TH - 1255, B TRITERAIIT EED» - 72, B B3R I L HERICHN,
RENEIICHTIHMEORR LIROBONEREFI & 25, REH & ORic BIF B Z R L 72,
7, ZOBREBEZLICRL > Tz URET),

1 8 9 10 1 12 1 8 9 10 1 12 7 8 9 10 11 12
1993 Season 1993 Season 1993 Season

Fig. 3 Seasonal Changes in the Contents of Polymethoxylated Flavonoids and Coumarins of Citrus Peels
A, C. unshiu ; B, C. reticulata ; C, C. sinensis ; D, C. natsudaidai ; E, C. aurantium.
2, meranzin ; 4, sinensetin ; 6, oxypeucedanin ; 7, nobiletin ; 8, tetra- O-methylscutellarein ;
9, 3, 4, 3, 5, 6, 7, 8-heptamethoxyflavone ; 10, 3-hydroxy-3’, 4, 5, 6, 7, 8-hexamethoxyflavone ;
11, tangeretin ; 12, 5-demethylnobiletin ; 13, epoxyaurapten ; 14, isoimperatorin.
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3. #HEOMME, BE, BENDAHXLICEATIHE (1)

Wil F 7 2D EM A FEBIC LT, TEPEBE L o EREBREEZER L TWBEEZLNTWE,
KEBAL =2 —a DY T 7 ARBRICE L BESHER Y P T — 7 DEIE, BEENRFZHL»?IZT S
IR LD LETH D2 L b, =2—0> ET )L NG108-15 Ml % VT, #nfhikeia(d
BB sEIHIC B 54 2 B F TA20 % ¢cDNA 7 u—=> 7|72, TA20 Dk % T~ 5 72012,
FZEHP DT v MKW T TA20 mMRNA BHENZE L ZHET L 72 UR#F 9), TA20 mRNA (344 13 H A
5 16 H OO TR LG 5 55, KR E TIZES L ) ERTO B BRBEE»E L, M7 00X > 4
BMTHORBIIESRIBRICET -7, #BED TA20 mRNA (Z4£R], %2 BL (EVWRHEL MR- 72
(Fig.4). Uk, TA20 3, MEETEMENE L T2 & BN EEA & BTG L TZORBEI ML
TWBIZEDRENLZZEICED, #A Y T — 7 DFEBRICES L T 3 TREHEATRE & 1172,
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g 60 -
<
z Fig. 4 The expression change of TA20 mRNA in
o 40 a . . . .
£ eveloping rat brains. The relative expression levels
o of TA20 mRNA in the cerebral cortex (O),
~N hippocampus (A) and cerebellum([J) are shown
& 20 - through the developmnent. Quantified expression
values of TA20 mRNA are shown as relative per-
! centages to a maximum intensity. Data are expres-
0 - 3 T T T T T T ! sed as means*S.E. (bars) values of six slices from

16 10 -5 0 6 10 15 20 25 three animals.
Days after birth

4. BEOAHZZXALIZET ZHE (1)

Blt, FERNMRER, WA 5 G AT 2HEBEE L VIEE Cl3HAZEZ S 0 Wl
THEAZEL BT 0T 4 =T EDOREICBT 5, RESHFME—KKOBHED 58T 5 glutamate D%
HHEHZED TS, KEHBORERET T3, FHBA=—2— 0> DREZEHIET LI LD
MHENTEY, ZHORRIC, REFBIC & 5 —KRLHHED 5 D glutamate DERED G AHEALNBI S L #H
WIN5G, EHERZT Tl  BEERALOZALE LA S 201213, FH T glutamate DHERE & 7 DEAL
*EREEICERE LT 5, bW 5 glutamate HEBED WAL DML LETH B, £2T, 7w b
FHIER AKEBOY % glutamate dehydrogenase & NAD* 2 SR 2 im2 L 2 EMICEEL, &
BEIC #1E T 2 —RKOMRHED R D & FEMRIBIC L 1 B S 11 5 glutamate %, ¥iN9 % NADH o #%
ELTRERAUV LYV —ERXBEMEEZ A TRINT 5 2 & T, glutamate ##ED & & AL WAL E K]
HTRL7 (R 10), Capsaicin #l#ic & 5 glutamate W@tz F & L CHFBEZA L, NEBLIUCXET
BOLNTzDIIL, HREKY 4 4+ RIBIC L 2 BT FHETAZZCIKAELEEKRTRLNEZ L2
Lz L7z (Fig.5)e N5 DR 5, IEHERIC, glutamate % WBET 5 capsaicin B — K K.OH
HMEZ, EELTHMBEAL, UBILUXBIIKIEL TWb Z LRI N,
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Fig. 5 Time-course of glutamate (Glu) release increased by capsaicin or high K*. The increase
in fluorescence 1, 3 and 5 min after stimulation with 10 M capsaicin or 80 mM KCI was
quantified as Glu concentration in superficial laminae (@), lamina X (M) and ventral horn
(A), respectively. Data are expressed as mean+S.E. (bars) values of three slices from three
animals.

5. PEICE I BIABERORERAE (IV)

ALIGHT 6 HHATIC £ > B THRFEL 20513, FEHLEFIREL FURAN L AMET, RAREZNY
DI > FERE (T—2 V7 2—7%) RBEL, F8lp i cEBRETENIZRALNG, LK1,
UBEENLREZD L2 5TA Y FEEOHEZZIT T EEZ LD, £IZ T, KEILEIIRE
L7z IR THE L T 2 EHMEX 2 ERR CEYOREL» S BT 52 iz k), KHicBIT 54> FES
DR 23 BIR AR L ¢, EFREEEY: (FXy FEY, ¥ IVEYE, FEHEY) oz
B EWECT 5 BT, TAAEFOFENTE (FS ~7THE), #1T-7, 372, BRERCEKT
X 2EMRBEEORRLEMD 1 DL Lz, 22 CILEER L 3AHKICEET 2 BERIEHOT T L
FTOLDEIESHERL T, FBRETITObN TR ER (1), LK EMEL 2B TEEIR) Lo TnbFXy
FE® (2) RUZOHENEZRLEY TVEY (3), BRHEPICEEE S LT3 ERERS (MEOEEE- 1A
BEICEIT 2 NE, Mikh A > FEY) @) cBL (AL, £, BEREBEOTICEEL hEEY
12, LB HELRITL 22 2oWT 5) RETL 72, KBILHEDOFEADERICIZ 2 REN D, #CICH]
I BSL L 72 IR RSRALE DS RT O T 2 B CREE LIZIZIBEHX E TEDL D, Eh 5 HER(6~8 i)
ICPRERE L 72 Rt &, BEAKRFALE D T HACEHF X Micizb ) (T=#), 512 13HEIcE®Y I~
MLAERESSY, PETIEIZENENEZEELH, BRAHEEHRT S, 22 THEMBUBBE L LT, B/
FIZDW T ERILBIBR BRI b 72 2 WP (HRABE, WINh, BEEwEL), BERELHD
MAF.OHOWND IIPTEE LA L, LRAIEL, VWINEZEEL, ROMEEIC L 2ERIEEIIEATH D &
BV 72 BEADOFREEZNRIC LT, HERERE %2 5D CHRML 72 (1a), BEFIc oW CITEHBEIBIX, FiEY,
HREARUVUNZEEEHBXDOFRE (1b) of, FEHRICEEZL TWbFXy FEFEFZ 23Ty INVEFICE
DWTIE 2T > T 5 IERE £ 2135 ERE, (TRBEEA, MEFEE 2 3REFR L & 2 /AN L
7z (Fig.6), FAHXFFIIERETEROMERY »°FC, FRRICHHAZEY, FEHoRHRREREY O L%
LAT - 7o ALBLOFTAZE T3 RIEFHERBRE DR ML N F Xy b KO FHERE I B § 2 £ 0 2 et L
2o ABERERLUTOEL S TH 2,

la. 3BREEOEE, Ht:INLEEDEHETFTHEONFICILENEEFrRLNL, AAEL, L,
AE L, BEEL S TIIEITE L CORFEES b T hAr b Ronk, HOERE L CTHEES%2%¥A
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MYANMAR
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0 #GURRSRTHDNTOAERRUE Y IVEY 22 RELBRRSETHIDATOSER

Vi ETNAM

Fig. 6 # #& # i

72, PEREOMBOSD HE, [RISCHEMEZBEL 28 (G ; iy S5E% ) BERTHERTH -
7z, B BH TREDWS # £6H7:%) HEFEEZ LB, BHE2ICT 5 & EERMF 7213 P ER
EBRALEDLL L, FRERE CIESFRICBZ2EN 2 3% CTHPEMCHEEM 2 E-> T\,

1b. BZALBETIIHEHONDEFHFBEREN, 2O TIREDFRICERKSEEE (o s>, 2>
Vahv) EEBED - 12h, BHEP LTy FEY, T INEEFERICEOLN, E () Ek, &
() BEBREIHFIINDLIICLDEbTPICRERLIZTICh -2, HFREEDEBEBFIIZFN1L DOTH- 72,

2. Ty P RERSERBEOERFHEICUD 5N T2 TXXBROW, TP 29— 77 - Ht
7 — (B¥\GEHEREE) s 135Xy MEFEOEM TX o o — (UEEEHR) ) RFDRHE 77 4 Fo
N TR (), LBIR DD L &N, 4> FEYFOGEEBICUEIKE LRE LR L2 o'h
b, TNy FEFEIMY) « F=0 2L FHERETIIA > FEX2EET 255, EYomE Cl3mmEgis s
N, PO EERE Tl3ALEIA % X 10 (3% 300~350 f&3H), BFURMAESE 500~700 FEONA > FEEIR 20
% 12§ ET 10%HPEERE, 715 FEMERSOM EER2 5% 5 L Dh %\, —F, FHBEHER CI3E
K%<, BBICL5) 7~F, EEBRDERICHPEANLN T Wz, £33 30% % b 880 b A
LTEY, HEMEREN7z, FalERL XNV TREI N URERIER;) 28U S iU - oM iZisx
BELLNDERbND, ALRK, REE, LHEE, BEEBH, Mkl EPFENRICK > TWiz,

3. TYINEFTIZF Ny MEYE ZNDRIET DL H - 2L ER E HRIE L THB Y, SEE
BRI, %, $Hfl, BHHRE, IRENAE, BEA) SCAREE (BILEOME) IS0 H 5, BEI
MBI T~y PEREERTH S (Table2) 2%, FERERBEZ TH->THFNy MAEKEEFEIREL DD
DH %\,

4. #E TEARR AT ERIFESE ) ICRRBRI N T2 P OWTHEEL 72,
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Table 2 F~Xv F8HI & €2 TLRFIDOIE

L (EH)* KL B O £ X * i
§ oI #Han—3 ¥ -3 T, ER, ¥ BGE, PRERACTE, MERRMIE, whFAEE
Aru 3 (Myrobalan 3)
§ sqSFYEs] %13 {is HHE, WEE LE LAAEE, (R
Tzan-dan 3 (Sandalwood 3) (ZREE 58
§ BTHRER Y| HAEE —8 258 Wi, AWT, AF BHESSWK  WH (74— BEROTE HMN L
Tig-ta 8 (Felwort 8) (\BRIEF 380 IMEARE, FREO#, FHE
T gu]'ﬁmn‘s’q BISARE—10 4 —10 BRISAY (hERD, B, TR BXE, BR, ERAHE IRM, BEA
Sug-smel 10 (Cardamom 10) Wbk, KRITEESE, KER,

BEFIOR (Pkm@r)
¥ UGFRFINE MHE-13 413 WF, AAWH BE 2% FHTH, ARG, DRER,
Brag-zhun 13 (Shilajit 13) { WEE &t HE%H13k VU Rk, BERRRFI, BEEAE,

BB, MRRE, BUE, BIEIERE
T qa‘“"’éﬁ"l' #7116 -16 FHRBZE, BREAY), A, WEX, IFhE, IZMEE, MR, HIETR
Da-li 16 (Rhododendron 16) Jrig (BEHE), HESFI68K (HABRALEBIEN) AR S, BEENE MRE
§ ovadags ﬁﬁ&—%ﬂ%%‘%)ﬂﬁ,ﬁmﬁ,Tﬁ,%ﬁi,E%, E1R, 5410, R, )9, Ao,
bSam-phel Nor-bu ‘ HF, HE, BARE, KREEI0BR WUhZEME, MR, EHERE,
(Mind-increasing jewel) (nFEEFR) EIEEIR, RS, ABTR
oy waRy B A —35 j—as wE M, TH WS, BEESR WIS, K (L) B,
A-gar 35 (Eaglewood 35) (Z+HRILEH) Moissarg, TR, Wk RE,

DERIR, MR
*T. J. Tsarong, Handbook of Traditional Tibetan Drugs (1980). (PI3Ree3EHIRE, WREERFRM, PSR H WIS T ERBERE O BH)

5. &XHEBERC TRICUEDRS D, B, 2, KERUBREDHE—- (Vr—2, EvF, Hvr,
SHEDEIR) 1, BEAGIRARIC R LI 404D, EHEIC 101 H N, —1 e H Y, ZOBERIIMEILFEETD
TR E— ., RERFED "T&FEH 2 XicRhond, 72, 41> FORRHGED TIEkE0 s
ME; TRAMINTEY, LEEERICHPEEFZCEE L 52 TnizZ e ) pdtbNb, 12721 476k
DEFHIPEDNEB TR E ZEBDE ZAMANL P > 72 Z LI N T B, EKETIZA > FE
W GUF, B, AEE, KEZE) 3ERLED hEESH O S NBE TH BEELEH LT ORBRE
Rizhk-Tnw5b,

VEblicEDx, hEICBITAULBEFICOWTEET L L Fig 7Tkl HI2% b,

OLHE &3, FATICL ZEBERITIE, LHEEVDIBHELLT—2VT2—FTHbE VL D,
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1. BEFERNICLIEROREEMRICET S
i
1) A New Approach for the Identification of a
Chinese Traditional Medicine, “Chuanxiong”
by 18S Ribosomal RNA Gene Sequences
Phytomedicine, 3(4), 387-389, 1996.
HiroTOSHI FUSHIMI, KATSUKO KOMATSU,
MASAHARU ISOBE and TSUNEO NAMBA
We report a new method for the identification of
a popular Chinese traditional medicine, “Chuan-
xiong” by gene sequences. Two samples of “Chuan-
xiong” were chosen that are the rhizomes of

Cnidium officinale Makino, from Japan, and Ligus-

ticum chuanxiong Hortorum, from China, both of
family Apiaceae. Their 185 rRNA gene sequences
were targetted because they can be obtained from
every organs of the plant and hundreds of their
copies are contained in a genome. Total DNAs were
extracted from the fresh rhizomes. The 185 rRNA
regions of extracted DNA were amplified by the
polymerase chain reaction (PCR) and their
sequences were determined. The same procedure
was performed on the crude drugs stored within two
years. 18S rRNA gene sequences of “Chuanxiong”
from Japan and China were found to be of 1808
bases and to correspond completely with those of
the original plants, C. officinale and L. chuanxiong,
respectively. However, no different base substitu-
tion was observed between two species because of
their taxonomic similarity. Thus, we succeeded to
extract the tetal DNA from crude drugs which were
processed and stored for a long time and to deter-
mine their 18S rRNA gene sequences that corre-
sponded to those of original plants. This suggesfs
that the present analytical method of gene sequenc-
ing is useful for identification of traditional medi-
cines.

2) 188 Ribosomal RNA Gene Sequences of Three
Panax Species and the Corresponding Gin-
seng Drugs
Biol. Pharm. Bull., 19(11), 1530-1532, 1996.
HiroTOSHI FUSHIMI, KATSUKO KOMATSU,
MASAHARU ISOBE and TSUNEO NAMBA

Total DNA was extracted from the fresh under-
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ground parts of three Panax separate species. The
18S rRNA regions of extracted DNA were am-
plified by the polymerase chain reaction (PCR) and
their sequences were determined. In each species,
the sequences were found to be of 1809 base pairs
(bps) but with different gene sequences. Different
base substitutions were observed at nucleotide posi-
tions 497, 499, 501 and 712, The same procedure was
performed on commercial samples of Ginseng
Radix, Panacis Japonici Rhizoma and American
Ginseng. Each sequence completely corresponded
with that of each original plant, namely P. ginseng,
P. japonicus and P. quinquefolius, respectively. This
is the first time that 18S rRNA gene sequencing on
Panax species was carried out. Previously, Ginseng
drugs have been identified mainly by their external
and internal structure. Thus this method will be
useful in identifying Ginseng drugs at the gene level.
2. EXOEREAECETIHRE
3) Adiantum BWEHOERZIFR(E 5 #), ¥

OHERVUNEICEIBITARRUALSILD

2HBRICEDI(2HE

ML, 116(2), 125-137, 1996.

MEDOF, HHEE—, 8 DF, HEHE 5

RS, HEpam

Crude drugs derived from Adiantum species are

used as febrifuge, antidote, diuretic, tonic, efc. Some
commercial samples of these drugs are composed of
finely cut ultimate pinnules only, which have false
indusia and spores. In this paper, in order to estab-
lish a classification method based on the character-
istics of the ultimate pinnules and their attach-
ments, the morphological study using stereoscope
and scanning electron microscope, and X-ray mi-
croanalysis using an electron probe microanalyzer
were carried qut on the false indusia and spores, and
the ultimate pinnules, respectively, of 19 Adiantum
species. The results showed that examined all
species could be distinguished from each other by
the following characteristics : in the false indusium,
the shape and the presence or absence of hairs ; in
the spore, the shape, the ornamentation, the ratio of
the laesura, and the equatorial diameter ; in the X-
ray images of the ultimate pinnule, the dis-
tributional patterns of silicon and calcium. The
distributional patterns of silicon were due to the
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presence of spicular cells, hairs and papillae, and

calcium was present as crystals of calcium oxalate.

The average content of silicon in the ultimate pin-

nules of Adiantum species was 1.99 %.

4) BEETHAR DEERPNFE(E1$8), Cimicifuga
BRHEHOMTHEO—ERIHMER U C. simplex D
FMREERCABICHRT S "F7HK EOVT
Nat.Med., 50(3), 222-231, 1996.

R OF, ZFEOBEE, IUBEM—, BERIEHE
“Shengma (F+#%) ” is a popular Chinese crude drug

used for treatment of exanthema, fever, piles and
suppurative inflammation. The Chinese pharmaco-
poeia describes that this drug is derived from the
rhizomes of Cimicifuga heracleifolia, C. dahurica and
C. foetida of the family Ranunculaceae. According
to our field research, the commercial “Shengma”
available in Chinese markets presented various
external features, suggesting different botanical
origins of the drug. In order to establish a criteria
for the identification of the botanical origins of
“Shengma,” a comparative anatomical study was
carried out on 9 Cimicifuga species. In this paper,
rhizomes of C. simplex from different growing areas
were examined for their morphological and anatom-
ical characters. It was found that for a comparative
study, the best parts to be observed were the por-
tions between two neighboring stem residues of
rhizome with more than 5 stem residues and the
portion of the stem residues 2-3 mm up from their
base. The differences observed between the rhi-
zomes of C. simplex from Japan and those from
China were in the following characteristics : the
shape and diameter of and distance between stem
residues, thickness of cortex and shape of secondary
xylem in rhizome ; the diameter and sclerification
of primary ray cells in stem residue ; and appear-
ance of sclereids in cortex in rhizome and stem
residue. Moreover, “Shengma” of Shanxi Prov.
market was identified as C. simplex from China.

5) T{EHL RU TILHL OEEFHHRE (F2H),
Zanthoxylum BB (CHR T 3 EE T1EHL, FX
v MY TgYer-ma) RU7—2ANT 1 —5EY
Mumburu, Z2WT
Nat. Med., 50(5), 328-343, 1996.

FiE B, IR OT, B EHE M okoL #
W AR

Commercially obtained Chinese crude drug “Hua-
jiao” samples may be divided into two groups
according to their morphology : the first group
includes those derived from the subgenus Zantho-
xylum which is the majority, and the other group
includes those from the subgenus Fagara. In the
present studies, a comparative anatomical study
was performed on the pericarps and pedicels of 7
species and 3 varieties of the subgenus Zantho-
xylum. As the result, these species were broadly
grouped into 3 categories by the following charac-
teristics : presence or absence of projections on
pericarp, density of lamellar formed by cuticle on
pericarp and presence or absence of oil sac of
pedicel. Moreover, each species of the 3 categories
could be distinguished from each other by differ-
ences in the thickness of pericarp and endocarp,
thickness of cuticle and presence or absence of
sclereids in mesocarp, of cork cells in cortex and of
fibers outside phloem of pedicel. Z. armatum var.
subtrifoliatum was further divided into two types, A
and B, according to the presence or absence of
xanthoxylin in pericarp, and differences in the
shape of tip margin in the dehiscence face of per-
icarp and in the shape of lamella on the surface.
Based on the differences of each species, commer-
cial “Huajiao” samples were shown to be mostly
mature pericarps of Z. bungeanum or slightly im-
mature to immature ones of Z. armatum var.
subtrifoliatum (type A : type B=2:1) and these two
kinds were circulating evenly in the recent Chinese
markets. The botanical origin of the Tibetan crude
drug “gYer -ma” in the Nepalese market was
identified as Z. armatum and Z. bungeanum, and
that of the Ayurvedic crude drug “Tumburu” most-
ly as Z. armatum in the Nepalese markets and as
mixtures of Z. armatum var. subtrifoliatum (type A)
and Z. bungeanum in the Bhutanese market.

6 ) Pharmacognostical Studies on the Chinese
Crude Drug “Xuelianhua (ZF & 7£)” and
Related Ethno - medicines (Part 1), On
Chinese Crude Drug “Xuelianhua” and
Tibetan Crude Drug “Srol-gong” Derived
from Soroseris (Compositae) Plants
J. Jon. Bot., T1(5), 288-299, 1996.

SENCHI YAMAJI, RUI-PING YANG, KATSUKO



KoMATSU, TIAN-ZHI WANG and TSUNEO NAMBA
The Chinese crude drug “Xuelianhua,” that is also
known as “Bya-rgod sug-pa” in Tibetan Medicine,
is used for rheumatoid arthritis, menoxenia, efc. and
has been reported to be derived from whole plants
of genus Saussurea of family Compositae. However,
one sample from Songpan market, Sichuan Prov.,
was found to be derived from Soroseris plant posses-

sing ligulate flowers and multiseriate pappi. So7-

oseris plant is reported to be used for fever and
rheumatoid arthritis in Tibetan Medicine under the
name of “Srol-gong.” We obtained it in Thimphu
market, Bhutan. In the present paper, to identify the
commercial samples above, a comparative anatomi-
cal study was carried out on leaves, stems and
underground parts of three species and one sub-
species of Soroseris growing wild around Tibet.
Four taxa could be distinguished from each other by
the following characteristics : the number of vascu-
lar bundles in midrib, the degree of roughness of
anticlinal wall of epidermal cell, and type of hairs in
leaf ; presence or absence of interfascicular cam-
bium and vascular bundle cap in stém, efc. Based on
these results, the botanical origins of “Xuelianhua”
from Songpan and “Srol-gong” from Thimphu were
determined to be the whole plants in flowering to
fruiting of Soroseris hookeriana and a mixture of
those of S. gillii and S. umbrella, respectively.

1) HIBEEROERERAEICHT IR (B18]),
Citrus BS BOREDR AP RUMBHEOR B
IZfE 5 EE
Nat. Med., 50(2), 114-127, 1996.

THER, WA, WAE— AREZ, /MR
A, BE¥HEL, HHIEE /M»OF, HEEiEHE
Chemical and anatomical characteristics of fresh
peels of Citrus species, i.e. Citrus wunshiu, C.
reticulata, C. sinensis, C. natsudaidai and C. aurantium
and the fruit ripening processes of these species
were compared. As regards the polymethoxylated
flavonoids and coumarins, each species had a spe-
cific HPLC profiles which did not change much
during the maturation. Each of the polymethoxylat-
ed flavonoid and coumarin contents reached its
maximum during the fruit ripening season, in

August-October. The flavonoid-glycoside contents

were the highest in young peels, which decreased as
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the fruit matured. Anatomical variations in the
thickness of peels, the length, width and shape of oil
cavities among fruits in one tree, individual trees in
one area and individual areas and parts of fruit
were less than the variations in the polymethoxylat-
ed flavonoid and coumarin contents. Evident varia-
tions were observed in these characteristics and
amounts of hesperidin crystals among peels from
different species and in different seasons. The ratio
of the size of oil cavities to the thickness of peels
(length X width of oil cavities/peel thickness) in-
creased as the fruit matured. The polymethoxylated
flavonoid and coumarin contents gave valuable
information about the identification of species and
the anatomical structures about the maturing stage.
8) PHMEBRDBMHERHR

hE RS, 21(12), 712-717, 1996.

% AE E W KR K FE OB B OZE,

HEW B, MR OF

M ] 28 45 T Y46 B0 S 78 R 41 158 1, R BLI
FY 3/4 RIFEFHhERKHEMF, Hb 1/4 RFETFIEHE
FHLEER, 111 RV TALMIE, 72 26 AR ; 25
RIE T HMHISE, 7 10 BXAEEH © 5 22 3 RIETAEM
¥, HAEF 9 MEEY.

3. HRNOSME, BE, BEDAHNZXLIZETS
xR

9 ) Expression of mRNA for a neuronal differen-
tiation factor, TA20, in developing rat brains.
Neurosci. Res., 24, 421-425, 1996.
Tohda, C., Nagai, S., Kuraishi, Y. and Nomura,
Y.

In our previous study, a novel factor, TA20, was
isolated from NG108-15 cells. The TA20. mRNA
was increased by stimulation which also induced
neuronal differentiation. Neuronal cells over ex-
pressed with TA20 extended long neurites and
stopped cell growth (Tohda et al., 1995, Neurosci.
Res., 23 : 21-27). We investigated the expression
pattern of TA20 mRNA in developing rat brains to
predict physiological roles of TA20, TA20 mRNA
began to increase between embryonic days 13 and
16. TA20 mRNA was observed mainly in neocor-
tical, hippocampal and precerebellar neuroepith-
elium on embryonic day 16. Although the level of
TA20 mRNA in the cerbral cortex was higher
before birth than after birth, the level in cerebellar
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Purkinje cells increased gradually even after birth.
The high expression level of TA20 mRNA in the
hippocampus was maintained before and after birth.
Thus, TA20 was expressed highly in brain regions
in which neurons were changing morphologically
and qualitatively; -suggesting that TA20 may be
involved in neuronal formation in vivo.
4. MEDAN_XLICBAT DR
10) Visualization of glutamate release from rat
spinal cord with a conforcal laser scanning
microscope
Neurosci. Res., 24, 183-187, 1996.
Tohda, C. and Kuraishi, Y.

Visualization of the release of an excitatory
neurotransmitter, glutamate (Glu), from a slice
preparation of the brain and spinal cord may be of
great advantage in studying the release of Glu from
a small population of neurons. When capsaicin (10
M) was applied to a slice of rat spinal cord immer-
sed in a medium containing glutamate dehydro-
genase (GDH), an oxidizéd form of nicotinamide
adenine dinucleotide (NAD*), and tetrodotoxin, we
observed an apparent increase of fluorescence in
superficial laminae and lamina X, using a confocal
laser scanning microscope. Such an increase was
not observed in the absence of either NAD* or
GDH, inhibited by removal of extracellular Ca?*,
and abolished by capsazepine (100 zM). In contrast
with capsaicin, Glu release evoked by high-K* was
observed in all laminae throughout the grey matter.
The present results suggest that this system enables
us to see the site of the release of Glu as an image
and that capsaicin releases this amino acid mainly
in superficial laminae and lamina X in the spinal
cord.

O BRWE
(AT 1~8 DNFIZRIEFREFINESR)

1) #% BRI, AMA»OT, WMEH—, HEEgE . F
LD IR (5B 38, Saussurea J& Am-
philaena HEREMIC HR T 2 TG MmO EIRICD
W, HARSKRESHE 116 4, 1996, 3. 27, &R,
MEHEEH 2, pl5o.

2) ZF BEE, /AMADOF, BEMIEEE B TR,
DHEFEERTE (8 3#), X 7%t Serrvatula JER
UX Y % /= T%} Strobilanthes B2 kT 2 TH

Ry 12DWT, HARE¥ESHE 116 £%, 1996, 3.
27, &R, BEEEE 2, p.160.

3) HHTF, MA»OF, KREMBFH, BkiEg &
WEE, BEFBA BEL ZOBEEAENERIC
BE§ 2 A7 —IREDMKEE & 18S rRNA Eix
FOREAF —. HAERYESE 43 EF £, 1996,
9. 5, R, BEEESE p.159.

4) WiEHE—, B & IR»OF, HEKIEH:
Swertia JEREM N HEFFHIFFFE (1), Ophelia HitE
Wpic Bk Y v E R TEFE, RO TEERE,
IZDWTC, HARERERESE 43 B4FESR, 1996, 9.
5, Wi, #HHEEBE p.196.

5) HER, WAmME, WAE— AREZ, AHNK
A, BWHIEE, WMA»DOF, BREIEHE  fEEE
EOFIR & HEICBT 259 (B3#W), Citrus,
Fortunella, Poncirus N7 7R/ 4 FRUI 7=
) HIZT DWW T, BARAIRYLEE 43 [HF2, 1996,
9. 5, XK, BHEFE p.200.

6) RRAMBHA, NBpOF, BpiEg, BEIBIERS
Panax BREH B U % o) B8 A= 3R o) AR T AT —
18S rRNA #EZFOEERFNICOWT—, HAL
PO 43 [4ES, 1996, 9. 5, WK, HEHER
£ p.209,

7) IR OF, BERIEME | (LBEFNRR L FEE
¥, F18ET —2 T = — SRS RS,
1996, 11. 7, &1L, #EEZE pp.38-45.

8) LHEZL, WAME, WARE— AREZ, /MK
A, BEREL, MEIEE, MA»OF, HEBERE
MG EDOBUR — FEIF & WE —. 8 25 43Ky
Mo v Re 7, 1996, 11, 8, H AR, #EHER
£ pp.23-40.

9) BIAH, FEERE, LEE BNEs RHET
Z  NG108-15 g Zeiefii g, A, Mastic K&
T HHMARER T TA20 D28, HARFKES
%116 4, 1966, 3, &R, BEERHE 3, p.7.

[Bag] NG108-15 #ifdix cCAMP 7 v ZAHE |z & -

C=a—u>r~Mb¥ %555, TPA # EEMET % &

S REINDE Z EERRIZRVHL TS, 25

2, THERYPIEIC L - TREMICHE S BB 2 HIZT

L LT TA20 # B 72, 7 Z T, TA20 D#EEZ S

PICTEEDICZOBEEBEFEMNIRA727 ML, B

5H, b, HFICHTIHEEREL, UTomRE %

572,

[K5&] 7X% 24V (DEX) FEURB~7 57—

(PMAM-neo) iz TA20 Bz T %##ARAA (PMAM-

TA20), NGI108-15ffgic F > A 727 L T2 %



N, FA<A LMY B Z L T stable clone %1%
72o TA20 mRNA %383 DEX ##Eidicivmy 2
ZEIE > THEL 72, 2~4 H£IT total RNA, Hifg
HB & OB % SRS L, RRRNEQE, BiET
DFEBLE TNz, & HICREMEE, BE, NOIZ L 54
FASE~NDHE LR L 72,
[#%R] 1) DEX i3%3~<7 % — pMAM-neo # % A
L 7-ffgic i3 22895, pMAM-TA20 2B AL 72#
iz AERA L TA20 mRNA 253 X¥, Z1LEH
RRIC MR REsE £ HIGI L 72, 2) & 512, DEX iZ pMAM
-TA20 B AMREIC BV (=2 —a> 74 74>}
(NF-H) 82¥m3 €, ZEMEZEEL 72, 3) Mk
MBI KEICHFEL TWSLGTPHEAEAETH B
Goa BOLZRRMEL L bl 72,
[(HR] Ubonz &k, TA20 (32ME L B
HEEEET L2 ERBING, 72, Goa BI U
NF-He&n¥nz &3 Z & 5 MBEERD
bz 726 TEITFHEINL, 52, MMz
RBRNLEOENRB LY, ZOBEEHICOVWTL#E
T TH b, i, MREFERTFIRFDOAL LT,
MESEHHIRF L LTO@ Z ermonTsy,
NO 7 E nFFIC L 2 MBasEicxt§ 2 TA20 H#EERIC
DNTHHETHRETHTFETH 5,
10) RHEFTZ, WOWE, &6 &, HHESE: RE
IR A v RIC & 2 FME%A NMDA 254K 7
% 4 7" mRNA DFEBHZAL. 5 19 B B AR
FRE, 1996, 7, #F,
Neurosci. Res. Supple., 20 : S213, 1996.

We have found that facilitation of glutamatergic
transmission in the spinal dorsal horn is suggested
to be responsible for the repeated cold stress (RCS)
-induced hyperalgesia. In the present experiments,
to determine whether the facilitation of the function
of NMDA receptors in the spinal dorsal horn would
be involved in this hyperalgesia, we investigated
expression changes of mRNAs for four NMDA
receptor subtypes, NR2A-2D, in the lumbar cord of
RCS rats, using i situ hybridization. Three-day
exposure to RCS decreased the nociceptive thresh-
old of the hind paw. It produced a significant
increase in the expression of NR2C mRNA in the
laminae I and II and tendency to increase in the
laminae V and VI. Su/ch increases were not appar-
ent 11 days after cessation of RCS, when the nocice-
ptive threshold recovered to normal. There was a
tendency to increase in NR2B mRNA in the laminae
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I and II after 3-day exposure to RCS. There were no
obvious alterations in the expression of mRNAs for
NR2C and NR2B in other laminae of the lumbar
cord and those of NR2A and NR2D in all the
laminae. These results suggest that RCS-induced
hyperalgesia is mediated at least in part by the
increased expression of NMDA receptor subtypes,
particularly NR2C subtype, in the dorsal horn.

11) WHm%E, KETH, A6 % GESE: &w
b= R NER ORERETEHFERIERA A~ 5-
HT2 5K 75 4 705, % 19 [| H A
Bk &, 1996, 7, #iF, Neurosci. Res. Supple.,
20 : S208, 1996.

We have found that an intradermal (i.d.) injection
of serotonin (5-HT) induces itch-related behavior,
that is, scratching of the injection site by the hind
paws in mice. This study was conducted to deter-
mine which subtypes of 5-HT receptors would be
involved in the 5-HT action. An i.d. injection was
given to male ddY mice (4-5 weeks old) in a volume
of 50 4l. The behaviors were videotaped, which
served for behavioral observation. An i.d. injection
of 5-HT (1.4-140 nmol) and the 5-HT, agonist a-
methyl-5-HT (3-300 nmol) produced the scratching
in a dose - dependent manner, but the 5- HT;,
agonist R (4+)-8-OH-DPAT (0.1-100 nmol) and
the 5- HT; agonists 1 - phenylbiguanide (30 - 300
nmol) and 2-methyl-5-HT (30-300 nmol) were
almost without effects. The scratching induced by 5
-HT (100 nmol) was significantly inhibited by per-
oral pretreatment with the 5- HT, antagonists
methysergide (0.1-1 mg/kg) and cyproheptadine (0.
1-1 mg/kg), but not with the 5-HT; antagonists
ondansetron (0.01-1 mg/kg) and MDL-72222 (0.01-
1mg/kg). The present results suggest that an i.d.
injection of 5- HT elicits itch - related behavior
mediated at least in part by 5-HT, receptors.

12) &/ &, WOME, RHETE: LRkl
NEFIZT ACELALERET 50, 56 HES
PrRT L, 1996, 9, HHE.

13) WHMAZ%, EKHTS, REHHK, A & Ser-
otonin FHFFELBEITEI~D 5-HT, THEKYT 7
2 4 70Bi5., & 47 B B AEE & I6E 4, 1996,
10, 2. HEEHEE, 109(1), 13P(1997).

[E®] F*xizz L F Tl serotonin (5-HT) o=+

AN RSN & 0 Bz & 3 EHTBAA~DF] -
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178 (A CTOEAINTIRIGEBbiLs) »ER
ENBZEERWHLE, 40, 20 5-HT &FREA
BE:EATENCB S5 5 5-HT 28H&KY 75 4 72 /K5t
L7z

(8] #HddY R+ 2 (4—5:84) 2R, Bl

IZBREL 2WRIEERIIC 5-HT » 5 \Wix 5-HT 54

VT I ATOEBESE 50 ul DEB THERNESL 2.

HEET% 60 S HIC BT 2 EFHTBAL~AND27 A I &

25| - REfTEIZET A ICTRESEL, 77> L2,

[#R, £%8] 5-HT, 5KIERRE «-Me-5-HT (1-

500 nmol) %= ZOYRIEFERIC ENESHT 2 &, 5-

HT & Rkt HEKFERICEABETE) (BKRICE 3

EHTAANG| > B E /T8 2 BREL 72, 5-HT 1 F

1k VEBH3E R (4)-8-OH-DPAT (0.1-300 nmol) K 1F5

-HT, Z&5&/E#)3K 2-Me-5-HT (3-300 nmol) & 1-

phenylbiguanide (3-300 nmol) 34%ExhTH - 72, 5-

HT (100 nmol) 3 X U «-Me-5-HT (50 nmol) DFE

ABGEATENEREIER % 5-HT, 251K HT % methy-

sergide (0.1-1 mg/kg p.o.) »*#IIL 7255, 5-HT, 5%

ARSI ondansetron (0.01-1 mg/kg p.o.) 13#N)

L e o 72, U ED#ERD & 5-HT DfeFEER~D 5-

HT, ZHEERDOBEEHITRRI N5,

14) Tohda C., Yamaguchi T., and Kuraishi Y.:
Intracisternal injection of morphine induces
facial scratching in mice. 26 th Annual Meeting,
Society of Neuroscience, 1996, 11, Washington
D.C., USA.

Epidural and intrathecal administrations of mor-
phine result in pruritus in humans, and the micro
injection of opioid g-agonists into the medullary
dorsal horn produces facial scratching in monkeys
and rats. The present experiments were conducted
to determine whether morphine and yx-agonist, [D-
Ala?, N-Me-Phe*, Gly®*-ol] enkephalin (DAMGO)
induced centrally itch - related behavior, that is,
scratching in mice. Male ddY mice (4-6 weeks old)
were used. When intracistemally injected (5 xL),
morphine (0.1-3 nmol) and DAMGO (0.03, 0.1 nmol)
dose-dependently elicited scratching of face, but not
ear and body trunk, by the hind paws for about 20
min after injection. The morphine (0.3 nmol) -
induced face scratching was inhibited by pretreat-
ment with naloxone (1 mg/kg, s.c., 15 min before).
When injected intradermally, morphine (3, 30 nmol,
50 xL) into the rostral back didn’t significantly
elicit scratching of any areas of the body. These

results suggest that opioids produce an itch sen-
sation at least in part through opioid u-receptors in
the central nervous system in mice. The present
experimental model is easy to use and seems to be
available to clarify central mechanisms of itch.

O KBt DR

1) M OF EHERD BEERE, FEEFEH
MBS EAT £ > & — RIEEMEHRHE, TR 8 4
EEIlR) 2V P EEBEFE - X#RTX b
FBERICKRKIZ D 22y, BILEREERIREY) 7L
v MEEEEZEES, B, 1996 £ 6 A 30 H, pp.
41-44, 45-46,

2) AR OF L IR IEA B RS EAT 2 > 5 —
EEIZOWT, TEEIZL D, 565, BILERE
BhKZE, EIl, 1996 4611H 1 H, p.3.

O BES

1) /IMEDF, HEHERE | LBEFENRER & HEE
¥—EIC BT 2 ULHEEXOFEME— ; £ 16
BIFEERF ARG £ 2 F— (AE ILERIEERL
), 199643 A7 H (k)

2) IR OF 2, SOMEKNIEIR & BEIZDOW
T, BIUIEFSTFHSEESE 1 H#EES (RNEIL
EEeA ) 1996 4E5 A 27 H (B)
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